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This is the third in a series of status reports on the 1100 open problems listed in 
the volume Open Problems in Topology (North-Holland, Amsterdam, 1990), edited 
by the authors. For the next few years, Topology and its Applications will publish 
such status reports at regular intervals. Our goal is to give a brief account of problems 
solved, by whom, and whether preprints are available. So far 63 solutions and 
22 partial solutions have been announced. 
In addition to announcements of new solutions, these reports contain a matrix of 
problem numbers updated to indicate those problems still open. On the chart the 
boxes of solved problems are shaded in and half of a box is shaded in if the problem 
under consideration is partially solved. In this manner, we hope to fulfill our initial 
ambition to provide a source book of current open problems. Of course, this will 
only be possible, if we have the co-operation of both problem solvers and problem 
posers. To increase our chances of success, we would like to request each reader who 
solves a problem to notify both the author(s) of the paper in which it appeared in 
the book and one of the two editors of this section. 
Problem 5 As noted in our last update, this problem was partially solved by 
A. Dow (Canada) and J. Vermeer (Netherlands). The authors now 
have a “real” sort of preprint available. 
Problem 69 Solved in the negative by A. Dow (Canada). A preprint is available. 
Problem 70 Solved in the negative by A. Dow (Canada). A preprint is available. 
Problem 77 N. Kemoto (Japan) has shown that the singular cardinals hypothesis 
implies a positive solution at singular strong limits. So a negative 
solution requires a large cardinal. See his paper in Fund. Math. 138 
(1991) 59-67. 
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Problem 167 
D. Shakhmatov (Russia), F.D. Tall (Canada) and S. Watson 
(Canada) have answered this question negatively with a consistent 
counterexample. Whether a positive answer can be established 
without using a large cardinal remains open. A preprint will be avail- 
able shortly. Also, Tall (Canada) has shown that under the assump- 
tion of a supercompact cardinal, there is a model of set theory in 
which all normal More spaces are submetrizable, but in which there 
exist nonmetrizable normal Moore spaces. A preprint exists for the 
latter result. 
A.V. Arhangel’skii (Russia) first asked this question in the Proceeding 
of the Eger Conference in 1973. 
Z. Balogh (USA) has shown that it is consistent, relative to the 
existence of a compact cardinal, that locally compact normal spaces 
are collectionwise normal. M.E. Rudin (USA) has constructed a nor- 
mal manifold which is not collectionwise normal from vi’= L. Thus 
it remains open whether large cardinals are needed to establish a 
positive answer. 
Solved in the affirmative under CH by W.L. Saltsman (USA). It is 
still open in ZFC. A preprint is available. 
Solved in the negative under CH by W.L. Saltsman (USA). It is still 
open in ZFC. A preprint is available. 
P. Koszmider (Poland) has shown that, if there is a Suslin tree, then 
there is a countable chain condition forcing which turns a normal 
nonmetrizable space into a metrizable one. W.G. Fleissner (USA) 
has produced, in ZFC, a countable chain condition forcing which 
turns a nonnormal space into a metrizable one. 
P. Koszmider (Poland) has shown that, if there is a Suslin tree, then 
there is a countable chain condition forcing which turns a normal 
nonmetrizable space into a metrizable one. W.G. Fleissner (USA) 
has produced, in ZFC, a countable chain condition forcing which 
turns a nonnormal space into a metrizable one. 
Aniszczyk (Poland) has constructed two homeomorphic T,-comple- 
mentary compact Hausdorff topologies, so the answer is yes. 
The natural conjecture is that the partial order (TO topology) with 
the least number of complements is the partial order made up of an 
antichain and two comparable elements, the partial order (TO topol- 
ogy) with the greatest number of complements is the partial order 
made up of an antichain and a maximum and a minimum. These 
conjectures remain open although J.I. Brown and S. Watson 
(Canada) have shown they are asymptotically correct. A preprint is 
available. 
Problem 168 Details of the cited partial results can be found in “Mutual comple- 
mentation in partial orders” by J.I. Brown and S. Watson (Canada) 
which will appear soon in Discrete Math. The question remains open. 
Problem 170 The diameter of the graph of TO topologies (or partial orders) is 5. 
The question is open for topologies or preorders on any set of size 
other than some finite sizes. 
Problem 175 The problem should have stated “open intervals” instead of “open 
sets”. Qiao and Tall (Canada) have shown that the existence of a 
linear ordering as incorrectly stated is equivalent to the existence of 
a Suslin line. Qiao and Tall (Canada) have shown that the existence 
of a linear ordering as correctly stated is equivalent to the existence 
of a perfectly normal nonmetrizable non-Archimedean space. The 
existence of such a space was posed by P. Nyikos (USA). That this 
problem is also equivalent to Problem 374 was shown by Qiao and 
Tall. Qiao has shown that there is a model of Martin’s axiom and 
the failure of the continuum hypothesis in which there is such a space 
(and yet no Suslin lines). This answers the second half of the problem 
negatively. The correctly stated problem remains open. A preprint is 
available. 
Problem 176 G. Gruenhage (USA) has given a consistent yes. He has constructed 
a consistent example of a perfectly normal space in which the non- 
degenerate connected sets are precisely the cofinite sets. The ZFC 
problem remains open. A preprint is available. 
Problem 23 1 The answer is positive. In a preprint Martin’s Axiom and ideals from 
Hausdorff gaps. S. Kamo (Japan) shows that under MA +lCH 
there are selective ultrafilters and non-P-points in IL. He also showed 
that there are selective ultrafilters and non-P-points that are not 
contained in any family IL. 
Problem 292 M. Rabus (Canada) answered this question in the affirmative. He 
proved that it is consistent with Martin’s axiom and c = & that every 
wr-almost increasing sequence in Y(w) is the bottom part of some 
tight (w, , w;*)-gap. A preprint is available. 
Problem 298 D. Shakhmatov (Russia), F.D. Tall (Canada) and S. Watson 
(Canada) have answered this question negatively with a consistent 
counterexample. Whether a positive answer can be established 
without using a large cardinal remains open. A preprint will be avail- 
able shortly. Also, Tall (Canada) has shown that under the assump- 
tion of a supercompact cardinal, there is a model of set theory in 
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which all normal More spaces are submetrizable, but in which there 
exist nonmetrizable normal Moore spaces. A preprint exists for the 
latter result. 
Solved in the positive by P. Nyikos (USA). A handwritten proof is 
available. 
Solved in the negative by B. Lawrence (USA). A preprint is available. 
Solved by A. Dow (Canada). A preprint is available. 
Solved in the negative by M.E. Rudin (USA). A preprint is available. 
Solved in the negative under CH by W.L. Saltsman (USA). It is still 
open in ZFC. A preprint is available. 
Solved in the negative under CH by W.L. Saltsman (USA). It is still 
open in ZFC. A preprint is available. 
Solved in the affirmative by M.-H. Cho, E. Just and H. Wicke (USA). 
A preprint is probably available by the time this update appears in 
print. 
Solved in the affirmative by M.-H. Cho, E. Just and H. Wicke (USA). 
A preprint is probably available by the time this update appears in 
print. 
As was stated in our first update, this problem was answered in the 
negative by A.N. Dranishnikov. See his paper in Topology Appl. 35 
(1990) 71-73. V.G. Gutev (Bulgaria) has recently shown that for 
the special case that X is compact metrizable and Y is countable- 
dimensional, the answer to the problem is in the affirmative. A 
preprint is available. 
Solved by F. Javier Trigos-Arrieta : no uncountable G # is normal. A 
preprint is available. 
In our last update we noticed that this problem was solved by 
T. Dobrowolski (Poland) and that at that time of writing there was 
no preprint available yet. There is one now. 
As was written in our previous report, this question was answered by 
R. Cauty (France). We were informed by T. Banakh (Russia) that 
he independently has also obtained a solution. A preprint is available. 
Partially answered by R. Cauty (France) and T. Dobrowolski 
(Poland). There are at least uncountably many examples. This will 
appear in Applying coordinate products to the topological identifica- 
tion of normed spaces, Trans. Amer. Math. Sot. 
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Problem 968 
Problem 987 
Problem 990 
Solved in the affirmative by R. Cauty (France), T. Dobrowolski 
(Poland) and W. Marciszewski (Poland). A preprint is available. 
Partially solved in the affirmative by R. Cauty (France), T. Dobro- 
wolski (Poland) and W. Marciszewski (Poland). The answer to the 
first part of the question is YES. The answer to the second part is 
YES if one additionally assumes that the space is a countable union 
of Z-sets. A preprint is available. 
Answered in the affirmative by A. Chigogidze (Russia). See his paper 
The theory of n-shapes, Russian Math. Surveys 44/45 (1989) 1455 
174. 
The second half of this problem was solved in the negative by J. 
Dydak and J.J. Walsh (USA). A preprint is available. 
A. Chigogidze (Russia) has shown that for each n > 0 there exists a 
completely metrizable space X, such that the following conditions 
are equivalent for each metrizable compacturn K: (a) the integral 
cohomological dimension of K is less than or equal to n, and (b) K 
admits an embedding into X,. A preprint is available. Since there 
exist separable metrizable spaces with finite cohomological dimension 
having no metrizable compactification with the same finite cohomo- 
logical dimension (see Problem 870), it is unclear whether this (inter- 
esting) result is a partial answer to this problem. 
This is the same problem as Problem 670 (solved by A. Chigogidze). 
Answered in the affirmative by R. Cauty (France). A preprint is 
available. 
The claim that this problem is solved has been withdrawn. 
Partially answered by K. Sakai (Japan) and R. Wong (USA). YES 
for finite-dimensional X and Y not totally disconnected. 
Done in An F-space sampler by Kalton, Peck and Roberts, London 
Mathematical Society Lecture Note Series 89 (Cambridge University 
Press, Cambridge, 1984). 
Answered in the negative by P.V. Semenov (Russia). See the abstracts 
of the 1987 Baku Conference, part 2, page 274. 
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